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Description
TECHNICAL FIELD

[0001] Embodiments of the present application relate
to the recognition technology, and in particular, to an un-
der-screen fingerprint recognition system, a liquid crystal
display fingerprint recognition apparatus, and an elec-
tronic device.

BACKGROUND

[0002] With the development of electronic technology,
display screens of electronic devices are gradually de-
veloping to full screen, and the screen ratio is becoming
higher and higher, which makes the current mainstream
capacitive fingerprint module have nowhere to be placed,
and an under-screen optical fingerprint came into being.
[0003] At present, for an organic light-emitting diode
(OLED) display screen, the application of under-screen
optical fingerprint recognition solution are more and
more. The under-screen optical fingerprint solution of the
OLED display screen detects a fingerprint by irradiating
the finger using light of the screen itself and employing
the light transmittance of the OLED display screen.
[0004] However, for a liquid crystal display (LCD),
since the light transmittance of the backlight module of
the LCD is so poor that an under-screen optical signal
detecting loop of an optical fingerprint cannot be formed,
thereby the under-screen optical fingerprint recognition
cannot be realized.

SUMMARY

[0005] The embodiments of the present application
provide an under-screen fingerprint recognition system,
a liquid crystal display fingerprint recognition apparatus,
and an electronic device, so as to implement the under-
screen optical fingerprint recognition of an LCD.

[0006] The embodiments of the present invention pro-
vide an under-screen fingerprint recognition system that
is applicable to beinglocated under aliquid crystal display
module that has a liquid crystal panel and a backlight
module to perform under-display screen optical finger-
print detection, and the under-screen fingerprint recog-
nition system includes: a fingerprint light source, areflec-
tion unit and a fingerprint sensor;

the fingerprint light source is configured to provide light
for fingerprint detection, the reflection unit and the finger-
print sensor are disposed between the liquid crystal panel
and the backlight module; the reflection unit has a reflec-
tion surface that is disposed toward the liquid crystal pan-
el to receive the light that is emitted by the fingerprint
lightsource, then isreflected, and then is incident through
the liquid crystal panel;

the reflection unit is also toward a photosensitive surface
of the fingerprint sensor to reflect the light to the photo-
sensitive surface of the fingerprint sensor;
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the fingerprint sensor is configured to detect, according
to the lightreceived, a fingerprintimage of a finger press-
ing on the liquid crystal display module, and a field of
view range of the fingerprint sensor is located in a display
area of the liquid crystal display module.

[0007] Theembodiments ofthe presentapplication fur-
ther provide a liquid crystal display fingerprint recognition
apparatus, including: a display module and a fingerprint
module; where the display module includes a liquid crys-
tal panel and a backlight module that is disposed behind
the liquid crystal panel; and the fingerprint module in-
cludes a fingerprint light source, a reflection unit and a
fingerprint sensor;

the reflection unit and the fingerprint sensor are disposed
between the liquid crystal panel and the backlight mod-
ule; the reflection unit has a reflection surface that is dis-
posed toward the liquid crystal panel to receive light that
is emitted by the fingerprintlight source, then is reflected,
and then is incident through the liquid crystal panel;

the reflection unit is further configured to reflect the light
to a photosensitive surface of the fingerprint sensor.
[0008] Theembodiments ofthe presentapplication fur-
ther provide an electronic device, including: the under-
screen fingerprint recognition system described above.
[0009] The embodiments of the present application
provide an under-screen fingerprint recognition system,
a liquid crystal display fingerprint recognition apparatus,
and an electronic device, where the under-screen finger-
print recognition system is applicable to being located
under a liquid crystal display module that has a liquid
crystal panel and a backlight module to perform under-
screen optical fingerprint detection, and the under-
screen fingerprint recognition system includes: a finger-
print light source, a reflection unit and a fingerprint sen-
sor, the reflection unit and the fingerprint sensor are dis-
posed between the liquid crystal panel and the backlight
module; the reflection unit has a reflection surface that
is disposed toward the liquid crystal panel to receive light
that is emitted by the fingerprint light source, then is re-
flected, and then is incident through the liquid crystal pan-
el; the reflection unit is further configured to reflect the
light to a photosensitive surface of the fingerprint sensor.
The reflection unitand the fingerprint sensor of the under-
screen fingerprint recognition system are disposed be-
tween the liquid crystal panel and the backlight module,
and the light incident through the liquid crystal panel is
reflected by the reflection unit to the photosensitive sur-
face of the fingerprint sensor, which prevents fingerprint
light from being blocked by the backlight module of the
LCD; the lightis reflected by the reflection unit, and there-
by an under-screen optical signal detection loop of the
optical fingerprint is realized for the LCD, and then the
under-screen optical fingerprintrecognitionis realized for
the LCD.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] In order to more clearly illustrate the technical
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solutions in the embodiments of the present application
orinthe prior art, a brief introduction of the drawings used
for describing the embodiments or the prior art will be
made below. Obviously, the drawings in the following de-
scription are some embodiments of the presentinvention,
and for those skilled in the art, other drawings may also
be obtained according to these drawings without any cre-
ative effort.

FIG. 1 is a first schematic stack diagram of a liquid
crystal display fingerprint recognition apparatus ac-
cording to an embodiment of the present application;
FIG. 2 is a second schematic stack diagram of a
liquid crystal display fingerprint recognition appara-
tus according to an embodiment of the present ap-
plication;

FIG. 3 is a third schematic stack diagram of a liquid
crystal display fingerprint recognition apparatus ac-
cording to an embodiment of the present application;
FIG. 4 is a fourth schematic stack diagram of a liquid
crystal display fingerprint recognition apparatus ac-
cording to an embodiment of the present application;
FIG. 5 is a schematic structural diagram of an elec-
tronic device according to an embodiment of the
present application;

FIG. 6 is a schematic structural diagram of another
electronic device according to an embodiment of the
present application.

DESCRIPTION OF EMBODIMENTS

[0011] To make the purposes, technical solutions and
advantages of the embodiments of the present applica-
tion clearer, the technical solutions in the embodiments
of the present application will be clearly and completely
described below with reference to the drawings in the
embodiments of the present application. Apparently, the
described embodiments are some but not all of the em-
bodiments according to the present application. All other
embodiments obtained by those skilled in the art based
on the embodiments of the present application without
creative efforts fall within the protection scope of the
present application.

[0012] All technical and scientific terms used herein
have the same meaning as generally understood by
those skilled in the art, unless otherwise defined. The
terms used in the specification of the present application
are only in order to describe the purpose of the specific
embodiment, but are not intended to limit the present
application. The term "and/or" used herein includes any
and all combinations of one or more related listed items.
Some embodiments of the present application are de-
scribed below with reference to the accompanying draw-
ings. The following embodiments and the features in the
embodiments may be combined with each other when
there’s no conflict.

[0013] The following embodiments of the present ap-
plication provide an under-screen fingerprint recognition
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system, a liquid crystal display fingerprint recognition ap-
paratus and an electronic device, which can be applied
to any electronic device having an LCD with an under-
screen optical fingerprint recognition function, such as a
smart phone, a notebook computer, a wearable device,
and a household appliances. The under-screen optical
fingerprint of the LCD can be partially implemented in a
display area of the LCD or in the full screen.

[0014] The embodiments ofthe present application will
be described below in combination with a plurality of ex-
amples.

[0015] In the liquid crystal display fingerprint recogni-
tion apparatus provided by the embodiments of the
present application, the number of the reflection units of
the fingerprint module may be one or more, and in the
following, one reflection unit is taken as an example first
for illustration of the liquid crystal display fingerprint rec-
ognition apparatus, in combination with a plurality of ex-
amples.

[0016] FIG. 1 is a first schematic stack diagram of a
liquid crystal display fingerprint recognition apparatus ac-
cording to an embodiment of the present application. As
shown in FIG. 1, the liquid crystal display fingerprint rec-
ognition apparatus may include: a display module 1 and
a fingerprint module 2. The display module 1 includes a
liquid crystal panel 11 and a backlight module 12 that is
disposed behind the liquid crystal panel 11. The finger-
printmodule 2 may also be referred to as an under-screen
fingerprint recognition system, which may include a fin-
gerprint light source 21, a reflection unit 22 and a finger-
print sensor 23.

[0017] The liquid crystal panel 11 may be located
above the backlight module 12. The display module 1
may further include a cover plate 13, and the liquid crystal
panel 11 may be located between the cover plate 13 and
the backlight module 12.

[0018] The reflection unit 22 and the fingerprint sensor
23 are disposed between the liquid crystal panel 11 and
the backlight module 12. A portion perpendicular to the
reflection unit 22 and the fingerprint sensor 23 between
the liquid crystal panel 11 and the backlight module 12
in the direction toward the liquid crystal panel 11 is a part
of the liquid crystal panel 11, or is empty, or is a part of
the cover plate 13, or, and it may be other non-display
components. The reflection unit 22 and the fingerprint
sensor 23 disposed between the liquid crystal panel 11
and the backlight module 12 may block the light from the
backlight module 12 to the liquid crystal panel 11. Even
if the portion perpendicular to the reflection unit 22 and
the fingerprint sensor 23 in the direction toward the liquid
crystal panel 11 is a part of the liquid crystal panel 11,
such portion cannot display and is presented as a non-
display area of the display module 1.

[0019] Therefore, the reflection unit 22 and the finger-
print sensor 23 can be disposed in an area between the
liquid crystal panel 11 and the backlight module 12, which
is perpendicular to the non-display area of the display
module 1. The non-display area of the display module 1
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may be a bottom non-display area of the display module
1, or may be a frame non-display area of the display
module 1. Disposing the reflection unit 22 and the finger-
print sensor 23 of the fingerprint module 2 in an area
between the liquid crystal panel 11 and the backlight
module 12 perpendicular to a non-display area of the
display module 1, can ensure the display effect of the
display area of the display module 1.

[0020] The reflection unit22 may have a reflection sur-
face that is disposed toward the liquid crystal panel 11
to receive the light that is emitted by the fingerprint light
source 21, then is reflected, and then is incident through
the liquid crystal panel 11. If as shown in FIG. 1, the
reflection unit 22 has one reflection surface, then the re-
flection surface of the reflection unit 22 may also be to-
ward the photosensitive surface of the fingerprint sensor
23 and is further configured to reflect the light into the
photosensitive surface of the fingerprint sensor 23. The
liquid crystal panel 11 and the fingerprint sensor 23 may
be disposed in different directions of the reflection sur-
face ofthe reflection unit 22, where the differentdirections
of the reflection surface of the reflection unit 22 may be
distinguished by an optical axis of the reflection unit 22,
that is, the different directions may refer to different di-
rections on both sides of the optical axis of the reflection
surface of the reflection unit 22. That is to say, the liquid
crystal panel 11 may be located on one side of the optical
axis of the reflection surface of the reflection unit 22, and
the fingerprint sensor 23 may be located on the other
side of the optical axis of the reflection surface of the
reflection unit 22. If the reflection unit 22 has two reflection
surfaces, then one reflection surface may be disposed
toward the liquid crystal panel 11, and the other reflection
surface may be disposed toward the photosensitive sur-
face of the fingerprint sensor 23. That s, the liquid crystal
panel 11 and the fingerprint sensor 23 may be respec-
tively located in different directions toward the two differ-
ent reflection surfaces.

[0021] Ifthereis one reflection unit 22 in the fingerprint
module 2, then the reflection surface of the reflection unit
22 may be a plane that is parallel to the liquid crystal
panel 11, and the sensing surface of the fingerprint sen-
sor 23 may be substantially parallel to the reflection sur-
face of the reflection unit 22.

[0022] Inthe present embodiment, the display module
1 can be referred to as an LCD display module, and the
cover plate 13 can be a glass cover plate. The backlight
module 12 further includes a backlight source (not
shown) to provide light to the liquid crystal panel 11, and
the liquid crystal panel 11 can implement display function
under the irradiation of the light emitted by the backlight
source. The backlight source may be located at a side
end of a light guide plate (not shown) in the backlight
module 12 to transmit light to the liquid crystal panel 11
through the light guide plate. The backlight can be a white
light emitting diode (LED).

[0023] The fingerprint light source 21 can be used to
provide light for fingerprint detection. The reflection unit
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22 and the fingerprint sensor 23 of the fingerprint module
2 are disposed between the liquid crystal panel 11 and
the backlight module 12, and the reflection surface of the
reflection unit 23 can be disposed toward the liquid crystal
panel 11 so that the light emitted by the fingerprint light
source 21 is reflected by the finger pressing on the cover
11, passes through the cover plate 13 and the liquid crys-
tal panel 12 in sequence, and then is incident on the
reflection surface of the reflection unit 22 between the
liquid crystal panel 11 and the backlight module 12, i.e.
below the liquid crystal panel 11, and the reflection sur-
face of the reflection unit 22 reflects the incident light.
The reflection surface of the reflection unit 22 is also to-
ward the photosensitive surface of the fingerprint sensor
23, and is configured to reflect the incident light to the
photosensitive surface of the fingerprint sensor 23, so
that the fingerprint image data for fingerprint recognition
is generated on the photosensitive surface of the finger-
print sensor 23.

[0024] The reflection surface of the reflection unit 22
may be a specular imaging element having a high reflec-
tivity, and generally, the reflection can be implemented
by an aluminum film or a silver mirror. Certainly, the re-
flection surface of the reflection unit 22 may also be im-
plemented in other manners, which will not be detailed
herein. The reflection unit 22 may be, for example, a re-
flecting mirror. It should be noted that the reflection unit
22 may also be other components that can perform light
reflection, and is not limited to the reflecting mirror which
is only a possible example. The embodiments of the
present application do not limit this.

[0025] A field of view range of the fingerprint sensor
23 is located in the display area of the display module 1,
that is, when a finger presses on the display module 1,
the fingerprint sensor 23 may detect the fingerprintimage
data for fingerprint recognition. The fingerprint sensor 23
may be referred to as an optical sensor, animage sensor,
an optical fingerprint sensor, an optical inductor, or a fin-
gerprint detecting inductor, etc.

[0026] The light emitted by the fingerprint light source
21 is reflected by the finger, passes through the cover
plate 13 and the liquid crystal panel 12 in sequence, and
thenis incident onto the reflection surface of the reflection
unit 22, the received light is reflected by the reflection
surface of the reflection unit 22 to the photosensitive sur-
face of the fingerprint sensor 23, so that the fingerprint
sensor 23 generates a fingerprintimage according to the
received light, and then performs fingerprint detection.
[0027] The liquid crystal display fingerprint recognition
apparatus provided by the embodiment of the present
application may include: a display module and a finger-
print module; where the display module includes a liquid
crystal panel and a backlight module that is disposed
behind the liquid crystal panel; the fingerprint module in-
cludes a fingerprint light source, a reflection unit and a
fingerprint sensor, and the reflection unit and the finger-
print sensor are disposed between the liquid crystal panel
and the backlight module; the reflection unit has a reflec-
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tion surface disposed toward the liquid crystal panel to
receive light that is emitted by the fingerprint light source,
then is reflected, and then is incident through the liquid
crystal panel; the reflection unit is further configured to
reflect the light to a photosensitive surface of the finger-
print sensor. The liquid crystal display fingerprint recog-
nition apparatus can dispose the reflection unit and the
fingerprint sensor of the fingerprint module between the
liquid crystal panel and the backlight module of the dis-
play module, and the lightincident through the liquid crys-
tal panel is reflected by the reflection unit to the photo-
sensitive surface of the fingerprint sensor, which pre-
vents fingerprint light from being blocked by the backlight
module of the LCD; the light is reflected by the reflection
unit, which realizes an under-screen optical signal de-
tection loop of optical fingerprint for the LCD, and then
realizes the under-screen optical fingerprint recognition
for the LCD.

[0028] Onthe basis of the above aliquid crystal display
fingerprint recognition apparatus shownin FIG. 1, anem-
bodiment of the present application may also provide a
liquid crystal display fingerprint recognition apparatus.
FIG. 2 is a second schematic stack diagram of a liquid
crystal display fingerprint recognition apparatus accord-
ing to an embodiment of the present application. As
shown in FIG. 2, the liquid crystal display fingerprint rec-
ognition module is based on what is shown in FIG. 1,
where the fingerprint module 2 may further include a
transmission unit 25.

[0029] The transmission unit 25 may be disposed be-
tween the liquid crystal panel 11 and the reflection unit
22, that is, a surface of the transmission unit 25 may be
toward the liquid crystal panel 11 and another surface
may be toward the reflection surface of the reflection unit
22, so as to transmit the light incident through the liquid
crystal panel 11 to the reflection surface of the reflection
unit 22.

[0030] The transmission unit 25 may be an optical im-
aging element, and can also be referred to as alens. The
transmission unit 25 may have a spherical or aspherical
optical transmission structure for focusing incident light
onto the reflection surface of the reflection unit 22, and
in the present embodiment, the incident light may spe-
cifically be the lightincident through the liquid crystal pan-
el 11. The transmission unit 25 may be a lens or a struc-
ture composed of a plurality of lenses. The lens of the
transmission unit 25 may be generally made of a resin
material or a glass material.

[0031] The optical axis of the transmission unit 25 may
be perpendicular to the optical axis of the reflection unit
22. Certainly, the optical axis of the transmission unit 25
is not perpendicular to the optical axis of the reflection
unit 22, for example nearly perpendicular. The optical
axis of the transmission unit 25 is perpendicular to the
optical axis of the reflection unit 22, so that the light trans-
mitted by the transmission unit 25 is incident on the re-
flection surface of the reflection unit 22 as much as pos-
sible, thereby avoiding omission of the light and ensuring
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the clarity and integrity of the fingerprint image, and thus
ensuring the accuracy of fingerprint detection.

[0032] If there is one reflection unit in the fingerprint
module 2, a surface of the transmission unit 25 may be
toward the liquid crystal panel 11 to receive the light in-
cidentthrough the liquid crystal panel 11; another surface
of the transmission unit 11 is toward the reflection surface
of the reflection unit 23 to transmit the light incident
through the transmission unit 25 to the reflection surface
of the reflection unit 23.

[0033] And the reflection surface of the reflection unit
25 is also toward the photosensitive surface of the fin-
gerprint sensor 23, so as to reflect the light to the photo-
sensitive surface of the fingerprint sensor 23.

[0034] In the liquid crystal display fingerprint recogni-
tion apparatus shown in FIG. 1 or FIG. 2, the reflection
unit 22, the fingerprint sensor 23 and the transmission
unit 25 of the fingerprint module 2 may be an integrated
module, which can effectively protect the reflection unit.
[0035] In the liquid crystal display fingerprint recogni-
tion apparatus provided by the embodiment, the light that
is incident through the liquid crystal panel is transmitted
to the reflection surface of the reflection unit by the trans-
mission unit disposed between the liquid crystal panel
and the reflection unit, which improves the focus of the
fingerprint light, makes a fingerprint image generated
based on the fingerprint light clearer, and ensures the
accuracy of fingerprint detection.

[0036] Optionally, in the liquid crystal display finger-
print recognition apparatus shown in FIG. 1 or FIG. 2,
the fingerprint light source 21 may be located at a side
end of the liquid crystal panel 11 near a non-display area.
The example in which the fingerprint light source 21 is
located at the side end of the liquid crystal panel 11 near
the non-display area is shown in FIG. 1.

[0037] The fingerprint light source 21 is located at a
side end of the liquid crystal panel 11, near the non-dis-
play area, which can avoid display interference caused
by the fingerprint light source 21 and ensure the display
effect of the display module, while the under-screen op-
tical fingerprint recognition can be realized for the LCD.
[0038] Optionally, the fingerprint module 2 further in-
cludes: a printed circuit board (PCB) 24. The PCB 24
may be connected to the fingerprint sensor 23; the fin-
gerprint source 21 may be located on the PCB 24.
[0039] Optionally, the PCB 24 may be a hard PCB or
a flexible printed circuit board (FPCB).

[0040] It should be noted that in FIG. 1 or FIG. 2, the
FPCB istaken as the PCB 24 forillustrating. The example
of taking the hard PCB as the PCB 24 is similar to the
FPCB and will not be repeated herein.

[0041] Optionally, in another example, the fingerprint
light source 21 may also be located between the liquid
crystal panel 11 and the backlight module 12. If the fin-
gerprintlight source 21 can be located between the liquid
crystal panel 11 and the backlight module 12, and the
light emitting surface of the fingerprint light source 21 is
toward the liquid crystal panel 11.
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[0042] In the liquid crystal display fingerprint recogni-
tion apparatus provided in the embodiment, the finger-
printlight source 21 is disposed between the liquid crystal
panel 11 and the backlight module 12, which improves
the integration of the liquid crystal display fingerprint rec-
ognition apparatus.

[0043] Optionally, the fingerprint light source 21 as
shown above may be an infrared light source regardless
of the position of the fingerprint light source 21. The in-
frared light source may be an infrared light source having
a wavelength of 850 nm. The infrared light source may
be, for example, an infrared LED light source, an infrared
vertical cavity surface emitting laser (VCSEL), aninfrared
laser diode, etc.

[0044] Optionally, if the fingerprint source 21 is an in-
frared light source, in order to avoid interference of visible
light on fingerprint detection, the fingerprint module 2 fur-
ther includes: an infrared filter (not shown) for filtering
out the visible light other than the infrared light through
the infrared filter.

[0045] In an implementation, the infrared filter may be
located on a surface of the reflection unit 22 near the
fingerprint sensor 23 as shown in FIG. 1 or FIG. 2; or a
surface of the fingerprint sensor 23 near the reflection
unit 22 as shown in FIG. 1 or FIG. 2.

[0046] In another implementation, the infrared filter
may be located on a light incident surface or a light exit
surface of the transmission unit 25 in FIG. 2.

[0047] In the liquid crystal display fingerprint recogni-
tion apparatus provided by the embodiment, the finger-
print light source is set as an infrared light source, so that
the fingerprint light of the fingerprint detection is infrared
light, which can avoid the interference of the fingerprint
light on the visible light source for display, and ensure
the display effect of the display module; and at the same
time, the interference of the visible light source on the
fingerprint light is also avoided, and the accuracy of the
fingerprint detection is effectively ensured.

[0048] Thefollowing takesan example of tworeflection
units for illustration of the structure of the liquid crystal
display fingerprint recognition apparatus, with reference
to a plurality of examples. It should be noted that, in the
liquid crystal display fingerprint recognition apparatus
provided by the following embodiments, reference may
be made to the above description for introduction of com-
ponents thatare the same as or similarto the components
of the fingerprint module provided in FIG. 1 and FIG. 2
above, and the details will not be repeated below.
[0049] FIG. 3 is a third schematic stack diagram of a
liquid crystal display fingerprint recognition apparatus ac-
cording to an embodiment of the present application. As
shown in FIG. 3, the liquid crystal display fingerprint rec-
ognition apparatus may include: a display module 1 and
a fingerprint module 2. The display module 1 includes a
liquid crystal panel 11 and a backlight module 12 that is
disposed behind the liquid crystal panel 11. The finger-
printmodule 2 may also be referred to as an under-screen
fingerprint recognition system that may include a finger-
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print light source 21, a first reflection unit 221, a second
reflection unit 222 and a fingerprint sensor 23.

[0050] The liquid crystal panel 11 may be located
above the backlight module 12. The display module 1
may further include a cover plate 13, and the liquid crystal
panel 11 may be located between the cover plate 13 and
the backlight module 12.

[0051] The first reflection unit 221, the second reflec-
tion unit 222 and the fingerprint sensor 23 are disposed
between the liquid crystal panel 11 and the backlight
module 12. A portion perpendicular to the first reflection
unit 221, the second reflection unit 222 and the fingerprint
sensor 23 between the liquid crystal panel 11 and the
backlightmodule 12 inthe direction toward the liquid crys-
tal panel 11 is a part of the liquid crystal panel 11, or is
empty, or is a part of the cover plate 13, or, it may be
other non-display components. The first reflection unit
221, the second reflection unit 222 and the fingerprint
sensor 23 that are disposed between the liquid crystal
panel 11 and the backlight module 12 may block the light
from the backlight module 12 to the liquid crystal panel
11. Even if the portion perpendicular to the reflection unit
22 and the fingerprint sensor 23 in the direction toward
the liquid crystal panel 11 is a part of the liquid crystal
panel 11, such portion cannot display and is presented
as a non-display area of the display module 1.

[0052] Therefore, the first reflection unit 221, the sec-
ond reflection unit 222 and the fingerprint sensor 23 are
disposed in an area between the liquid crystal panel 11
and the backlight module 12, which is perpendicular to
the non-display area of the display module 1. The non-
display area of the display module 1 may be a bottom
non-display area of the display module 1, or may be a
frame non-display area of the display module 1. Dispos-
ing the first reflection unit 221, the second reflection unit
222 and the fingerprint sensor 23 of the fingerprint mod-
ule 2 in the area perpendicular to the non-display area
of the display module 1 between the liquid crystal panel
11 and the backlight module 12 can ensure the display
effect of the display area of the display module.

[0053] If there are two reflection units in the fingerprint
module 2, that is, the first reflection unit 221 and the sec-
ond reflection unit 222.

[0054] The firstreflection unit 221 has a reflection sur-
face that is disposed toward the liquid crystal panel 11
to receive the light that is emitted by the fingerprint light
source 21, then is reflected, and then is incident through
the liquid crystal panel 11. As shown in FIG. 3, if the first
reflection unit 221 has one reflection surface, then the
reflection surface of the first reflection unit 221 is also
toward the reflection surface of the second reflection unit
222 and is further configured to reflect the light onto the
reflection surface of the second reflection unit 222. The
liquid crystal panel 11 and the second reflection unit 222
may be disposed in different directions of the reflection
surface of the first reflection unit 221, where the different
directions of the reflection surface of the first reflection
unit 221 may be distinguished by the optical axis of the
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first reflection unit 221, that is, the different directions
may refer to different directions on both sides of the op-
tical axis of the reflection surface of the first reflection
unit 221. That is to say, the liquid crystal panel 11 may
be located on one side of the optical axis of the reflection
surface of the first reflection unit 221, and the second
reflection unit 222 may be located on the other side of
the optical axis of the reflection surface of the first reflec-
tion unit 221. If the first reflection unit 221 has two reflec-
tion surfaces, one may be disposed toward the liquid
crystal panel 11, and the other may be disposed toward
the second reflection unit 222. That is, the liquid crystal
panel 11 and the second reflection unit 222 may be re-
spectively located in different directions toward the two
different reflection surfaces.

[0055] The second reflection unit 222 may also have
a reflection surface that is disposed toward the reflection
surface of the first reflection unit 221 to receive the light
reflected by the reflection surface of the first reflection
unit 221. As shown in FIG. 3, if the second reflection unit
222 hasonereflection surface, then the reflection surface
of the second reflection unit 222 is also towards the pho-
tosensitive surface of the fingerprint sensor 23 to transmit
the light reflected by the reflection surface of the second
reflection unit 222 to the photosensitive surface of the
fingerprint sensor 23. The first reflection unit 221 and the
fingerprint sensor 23 may be located in different direc-
tions of the reflection surface of the second reflection unit
222, where the different directions of the reflection sur-
face of the second reflection unit 222 may be distin-
guished by the optical axis of the second reflection unit
222, that is, the different directions may refer to different
directions on both sides of the optical axis of the reflection
surface of the second reflection unit 222. In other words,
the first reflection unit 221 may be located on one side
of the optical axis of the reflection surface of the second
reflection unit 222, and the fingerprint sensor 23 may be
located on the other side of the optical axis of the reflec-
tion surface of the second reflection unit 222. If the sec-
ond reflection unit 222 has two reflection surfaces, one
reflection surface may be disposed toward the first re-
flection unit 221, and the other reflection surface may be
disposed toward the fingerprint sensor 23. That is, the
first reflection unit 221 and the fingerprint sensor 23 may
be respectively located in different directions toward the
two different reflection surfaces.

[0056] The reflection surface of the second reflection
unit 222 may be substantially parallel to the reflection
surface of the first reflection unit 221, which means that
the optical axis of the reflection surface of the second
reflection unit 222 is parallel or nearly parallel to the op-
tical axis of the reflection surface of the first reflection
unit 221.

[0057] The first reflection unit 221 and the second re-
flection unit 222 may be the same as or similar to the
reflection unit 22 in the liquid crystal display fingerprint
recognition apparatus shown in above FIG. 1 and FIG.
2, and reference may be made to the above forthe details,
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which will not be repeated herein.

[0058] The fingerprintlight source 21 may be the same
as or similar to the fingerprint light source 21 in the liquid
crystal display fingerprint recognition apparatus of above
FIG.10rFIG. 2, and reference may be made to the above
for the details, which will not be repeated herein.

[0059] The light emitted by the fingerprint light source
21 is reflected by the finger, then passes through the
cover plate 13 and the liquid crystal panel 12 in sequence
and then is incident onto the reflection surface of the first
reflection unit 221, the received light is reflected by the
reflection surface of the first reflection unit 221 to the
reflection surface of the second reflection unit 222, and
reflected by the reflection surface of the second reflection
unit 222 to the photosensitive surface of the fingerprint
sensor 23, so that the fingerprint sensor 23 generates a
fingerprintimage according to the received light, and then
performs fingerprint detection.

[0060] The liquid crystal display fingerprint recognition
apparatus provided by the embodiment of the present
application may include: a display module and a finger-
print module; where the display module includes a liquid
crystal panel and a backlight module that is disposed
behind the liquid crystal panel; the fingerprint module in-
cludes a fingerprint light source, a first reflection unit, a
second reflection unit and a fingerprint sensor, and the
first reflection unit, the second reflection unit and the fin-
gerprint sensor are located between the liquid crystal
panel and the backlight module; and the reflection sur-
face of the firstreflection unitis disposed toward the liquid
crystal panel to receive the light that is emitted by the
fingerprint light source, then is reflected, and then is in-
cident through the liquid crystal panel; the first reflection
unit is further configured to make the light reflected by
the reflection surface of the first reflection unit incident
to the reflection surface of the second reflection unit, and
the reflection surface of the second reflection unit is dis-
posed toward the photosensitive surface of the fingerprint
sensor, so that the light reflected by the reflection surface
of the second reflection unit is incident onto the photo-
sensitive surface of the fingerprint sensor. The liquid
crystal display fingerprint recognition apparatus can set
the first reflection unit, the second reflection unit and the
fingerprint sensor between the liquid crystal panel and
the backlight module of the display module, and the light
incident through the liquid crystal panel is reflected to the
photosensitive surface of the fingerprint sensor by the
first reflection unit and the second reflection unit in se-
quence, which prevents fingerprint light being blocked
by the backlight module of the LCD; and the light is re-
flected by the first reflection unit and the second reflection
unit, which realizes an under-screen optical signal de-
tection loop of the optical fingerprint for the LCD, and
realizes the under-screen optical fingerprint recognition
for the LCD.

[0061] In the liquid crystal display fingerprint recogni-
tion apparatus provided by the embodiment, the light in-
cident through the liquid crystal panel is reflected to the
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photosensitive surface of the fingerprint sensor by the
first reflection unit and the second reflection unit in se-
quence, and folding of the optical path is achieved by the
first reflection unitand second reflection unit, which short-
ens the distance between the liquid crystal panel and the
backlight module, realizes the thinness of the fingerprint
recognition apparatus of the LCD and increases the ob-
ject distance of the fingerprint sensor at the same time,
thereby improving the field of view range of the fingerprint
sensor and expanding the visible fingerprint area.
[0062] On the basis of the liquid crystal display finger-
print recognition apparatus shown in above FIG. 3, an
embodiment of the present application may also provide
a liquid crystal display fingerprint recognition apparatus.
FIG. 4 is a fourth schematic stack diagram of a liquid
crystal display fingerprint recognition apparatus accord-
ing to an embodiment of the present application. As
shown in FIG. 4, the liquid crystal display fingerprint rec-
ognition apparatus is based on what is shown in above
FIG. 3, where the fingerprint module 2 may furtherinclude
a transmission unit 25.

[0063] The transmission unit 25 may be located be-
tween the first reflection unit 221 and the second reflec-
tion unit 222, that is, a surface of the transmission unit
25 may be disposed toward the reflection surface of the
first reflection unit 221 for receiving the light reflected by
the first reflection unit 221, and another surface of the
transmission unit 25 is disposed toward the reflection sur-
face of the second reflection unit 222 for transmitting the
light reflected by the first reflection unit 221 to the reflec-
tion surface of the second reflection unit 222.

[0064] The transmission unit 25 may be the same as
or similar to the transmission unit 25 in the liquid crystal
display fingerprint recognition apparatus shown in FIG.
1 and FIG. 2 in the above embodiments, and reference
may be made to the above for the details, which will not
be repeated herein.

[0065] The optical axis of the transmission unit 25 may
be perpendicular to both the optical axis of the reflection
surface of the first reflection unit 221 and the optical axis
of the reflection surface of the second reflection unit 222.
Certainly, the optical axis of the transmission unit 25 may
not be perpendicular to the optical axis of the reflection
surface of the first reflection unit 221, nor to the optical
axis of the reflection surface of the second reflection unit
222. The optical axis of the transmission unit 25 may be
perpendicular to both the optical axis of the reflection
surface of the first reflection unit 221 and the optical axis
of the reflection surface of the second reflection unit 222,
so that the light transmitted by the transmission unit 25
is incident on the reflection surface of the second reflec-
tion unit 222 as much as possible is perpendicular to the
optical axis, thereby avoiding omission of the light and
ensuring the clarity and integrity of the fingerprint image,
and thus ensuring the accuracy of fingerprint detection.
[0066] If there are two reflection units in the fingerprint
module, that s, the first reflection unit 221 and the second
reflection unit 222, then the reflection surface of the first
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reflection unit 221 is toward the liquid crystal panel 11,
and the reflection surface of the first reflection unit 221
is configured to receive the light incident through the lig-
uid crystal panel 11; as shown in FIG. 3, if there is one
reflection surface in the first reflection unit 221, then the
reflection surface of the first reflection unit 221 is also
toward a surface of the transmission unit 11 to reflect the
light incident through the liquid crystal panel 11 to the
transmission unit 11. The liquid crystal panel 11 and the
transmission unit 11 may be located in different directions
of the reflection surface of the first reflection unit 221,
where the different directions of the reflection surface of
the first reflection unit 221 may be distinguished by the
optical axis of the first reflection unit 221, that is, the dif-
ferent directions may refer to different directions on both
sides of the optical axis of the reflection surface of the
first reflection unit 221. That is to say, the liquid crystal
panel 11 may be located on one side of the optical axis
of the reflection surface of the first reflection unit 221,
and the transmission unit 11 may be located on the other
side of the optical axis of the reflection surface of the first
reflection unit 221. If there are two reflection surfaces in
the first reflection unit 221, one reflection surface may be
disposed toward the liquid crystal panel 11, and the other
reflection surface may be disposed toward the transmis-
sion unit 11. That is, the liquid crystal panel 11 and the
transmission unit 11 may be respectively located in dif-
ferent directions toward the two different reflection sur-
faces.

[0067] The reflection surface of the second reflection
unit 222 is toward another surface of the transmission
unit 25 for receiving the light incident through the trans-
mission unit 25; as shown in FIG. 3, if there is one reflec-
tion surface in the reflection unit 222, the reflection sur-
face of the second reflection unit 222 is also toward the
photosensitive surface of the fingerprint sensor 23 to re-
flect the light incident through the transmission unit 25 to
the photosensitive surface of the fingerprint sensor 23.
The transmission unit 25 and the fingerprint sensor 23
may be located in different directions of the reflection
surface of the second reflection unit 222, where the dif-
ferent directions of the reflection surface of the second
reflection unit 222 may be distinguished by the optical
axis of the second reflection unit 222, that is, the different
directions may refer to different directions on both sides
of the optical axis of the reflection surface of the second
reflection unit 222. That is to say, the transmission unit
25 may be located on one side of the optical axis of the
reflection surface of the second reflection unit 222, and
the fingerprint sensor 23 is located on the other side of
the optical axis of the reflection surface of the second
reflection unit 222. If there are two reflection surfaces in
the second reflection unit222, then one reflection surface
may be disposed toward the transmission unit 25, and
the other reflection surface may be disposed toward the
fingerprint sensor 23. That is, the transmission unit 25
and the fingerprint sensor 23 may be respectively located
in different directions toward the two different reflection
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surfaces.

[0068] In the liquid crystal display fingerprint recogni-
tion apparatus shown in FIG. 3 or FIG. 4, the second
reflection unit 222, the fingerprint sensor 23 and the trans-
mission unit 25 of the fingerprint module 2 may be an
integrated module, which can effectively ensure the re-
flection unit.

[0069] In the liquid crystal display fingerprint recogni-
tion apparatus provided by the embodiment, the light
emitted by the reflection surface of the first reflection unit
is transmitted to the reflection surface of the second re-
flection unit by the transmission unit disposed between
the first reflection unit and the second reflection unit,
which improves the focus of the fingerprint light, makes
a fingerprint image generated based on the fingerprint
light clearer, and ensures the accuracy of fingerprint de-
tection.

[0070] Optionally, in the liquid crystal display finger-
print recognition apparatus shown in FIG. 3 or FIG. 4,
the fingerprint light source 21 may be located at a side
end of the liquid crystal panel 11 near a non-display area.
The example in which the fingerprint light source 21 is
located at the side end of the liquid crystal panel 11 near
the non-display area is shown in above FIG. 1.

[0071] The fingerprint light source 21 is located at a
side end of the liquid crystal panel 11 near the non-display
area, which can avoid display interference caused by the
fingerprint light source 21 and ensure the display effect
of the display module while the under-screen optical fin-
gerprint recognition can be realized for the LCD.

[0072] Optionally, the fingerprint module 2 further in-
cludes: a PCB 24. The PCB 24 may be connected to the
fingerprint sensor 23; the fingerprint source 21 may be
located on the PCB 24.

[0073] Optionally, the PCB 24 may be a hard PCB, or
a FPCB.
[0074] It should be noted that in FIG. 3 or FIG. 4, the

FPCBis taken as the PCB 24 for illustrating. The example
of taking the hard PCB as the PCB 24 is similar to the
FPCB and will not be repeated herein.

[0075] Optionally, in another example, the fingerprint
light source 21 may also be located between the liquid
crystal panel 11 and the backlight module 12. If the fin-
gerprintlight source 21 may be located between the liquid
crystal panel 11 and the backlight module 12, and the
light emitting surface of the fingerprint light source 21 is
toward the liquid crystal panel 11.

[0076] In the liquid crystal display fingerprint recogni-
tion apparatus provided in the embodiment, the finger-
printlight source 21 is disposed between the liquid crystal
panel 11 and the backlight module 12, which improves
the integration of the liquid crystal display fingerprint rec-
ognition apparatus.

[0077] Optionally, the fingerprint light source 21 as
shown above may be an infrared light source regardless
of the position of the fingerprint light source 21. The in-
frared light source may be an infrared light source having
a wavelength of 850 nm. The infrared light source may
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be, for example, an infrared LED light source, an infrared
VCSEL, an infrared laser diode, etc.

[0078] Optionally, if the fingerprint source 21 is an in-
frared light source, in order to avoid interference of visible
light on fingerprint detection, the fingerprint module 2 fur-
ther includes: an infrared filter (not shown) for filtering
out the visible light other than the infrared light through
the infrared filter.

[0079] In animplementation, the infrared filter may be
located on a surface of the first reflection unit 221 toward
the second reflection unit 222 as shown in FIG. 3 or FIG.
4, ortheinfraredfilteris located on a surface of the second
reflection unit 222 toward the fingerprint sensor 23 as
shown in FIG. 3 or FIG. 4; or the infrared filter is located
on a surface of the fingerprint sensor 23 toward the sec-
ond reflection unit 222 as shown in FIG. 3 or FIG. 4.
[0080] In another implementation, the infrared filter
may be disposed on a light incident surface or a light exit
surface of the transmission unit 25 in FIG. 4.

[0081] In the liquid crystal display fingerprint recogni-
tion apparatus provided by the embodiment, the finger-
print light source is set as an infrared light source, so that
the fingerprint light of the fingerprint detection is the in-
frared light, which can avoid the interference of the fin-
gerprint light on the visible light source for display, and
ensure the display effect of the display module; and at
the same time, the interference of the visible light source
on the fingerprint light is avoided, and the accuracy of
the fingerprint detection is effectively ensured.

[0082] It should be noted that the above embodiments
of the present application are only some possible exam-
ples of the liquid crystal fingerprint module provided by
the present application, the fingerprint module provided
by the present application may further include other num-
bers of reflection units, such as three or four reflection
units, and correspondingly, the positional relationship of
the reflection units is adjusted appropriately, which still
fall within the scope of protection of the embodiments of
the present application as long as the light incident to the
fingerprint sensoris a light reflected by the reflection unit.
[0083] An embodiment of the present application may
further provide an electronic device having the above lig-
uid crystal display fingerprint recognition apparatus. FIG.
5is aschematic structural diagram of an electronic device
according to the embodiment of the present application.
As shown in FIG. 5, the electronic device may include a
housing 501 and a liquid crystal display fingerprint rec-
ognition apparatus 502. The liquid crystal display finger-
print recognition apparatus 502 is located in the housing
501. Certainly, the electronic device may not include the
housing 501, and is not limited to the structure shown in
FIG.5. The electronic device may also include other com-
ponents, which will not be detailed herein.

[0084] The liquid crystal display fingerprint recognition
apparatus 502 may be the liquid crystal display fingerprint
recognition apparatus shown in any of the FIGs. 1 to 4
described above.

[0085] The electronic device may include any of the
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above liquid crystal display fingerprint recognition appa-
ratus. Since the reflection unit and the fingerprint sensor
are disposed between the liquid crystal panel and the
backlight module of the display module, and the light in-
cident through the liquid crystal panel is reflected by the
reflection unit to the photosensitive surface of the finger-
print sensor, fingerprint light is prevented from being
blocked by the backlight module of the LCD; the light is
reflected by the reflection unit, which realizes an under-
screen optical signal detection loop of the optical finger-
print for the LCD, and then realizes the under-screen
optical fingerprint recognition for the LCD.

[0086] An embodiment of the present application fur-
ther provides an under-screen fingerprint recognition
system, for the schematic structural diagram therefore,
reference may be specifically made to the fingerprint
module in the liquid crystal display fingerprint recognition
apparatus according to any one of FIGs. 1-4 described
above, which will not be repeated herein. The under-
screen fingerprint recognition system is applicable to be-
ing located under a liquid crystal display module that has
a liquid crystal panel and a backlight module to perform
under-screen optical fingerprint detection. The under-
screen fingerprint recognition system includes: a finger-
print light source, a reflection unit and a fingerprint sen-
sor.

[0087] The fingerprint light source is configured to pro-
vide light for fingerprint detection, and the reflection unit
and the fingerprint sensor are disposed between the lig-
uid crystal panel and the backlight module; the reflection
unit has a reflection surface that is disposed toward the
liquid crystal panel to receive the light that is emitted by
the fingerprint light source, then is reflected, and then is
incident through the liquid crystal panel.

[0088] The reflection unitis further configured to reflect
the light to the photosensitive surface of the fingerprint
sensor;

the fingerprint sensor is configured to detect, according
to the received light, a fingerprintimage of a finger press-
ing on the liquid crystal display module, and a field of
view range of the fingerprint sensor is located in a display
area of the liquid crystal display module.

[0089] In an implementation, the under-screen finger-
print recognition system further includes: a transmission
unit.

[0090] The transmission unit is located between the
liquid crystal panel and the reflection unit to transmit the
lightincidentthrough the liquid crystal panel to areflection
surface of the reflection unit.

[0091] Inanotherimplementation, the reflection unitin-
cludes: one reflection unit; the transmission unit is dis-
posed toward the liquid crystal panel to receive the light
incident through the liquid crystal panel; the reflection
surface of the reflection unit is toward the transmission
unit to receive the light incident through the transmission
unit; and the reflection surface of the reflection unit is
also toward the photosensitive surface of the fingerprint
sensor to reflect the light to the photosensitive surface
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of the fingerprint sensor.

[0092] In still another implementation, the reflection
unitincludes: afirst reflection unit and a second reflection
unit;

a reflection surface of the first reflection unit is toward
the liquid crystal panel toreceive the lightincident through
the liquid crystal panel; and the reflection surface of the
first reflection unit is also toward a surface of the trans-
mission unit to reflect the light incident through the liquid
crystal panel to the transmission unit;

areflection surface of the second reflection unitis toward
another surface of the transmission unit to receive light
incident through the transmission unit; and the reflection
surface of the second reflection unit is also toward the
photosensitive surface of the fingerprint sensor to reflect
the lightincident through the transmission unit to the pho-
tosensitive surface of the fingerprint sensor.

[0093] In still another implementation, the fingerprint
light source is located at a side end of the liquid crystal
panel near a non-display area; or it is located between
the liquid crystal panel and the backlight module.
[0094] In still another implementation, the fingerprint
module further includes: a PCB that is connected to the
fingerprint sensor; the fingerprint light source is located
on the PCB.

[0095] In still another implementation, the PCB is a
hard PCB, or a FPCB.

[0096] In still another implementation, the fingerprint
source is an infrared source.

[0097] The under-screen fingerprint recognition sys-
tem provided by the embodiment of the presentinvention
canreflect the lightincidentthrough the liquid crystal pan-
el to the photosensitive surface of the fingerprint sensor,
which prevents fingerprint light being blocked by the
backlight module of the LCD, and the light is reflected
through the reflection unit, which realize an under-screen
optical signal detection loop of optical fingerprint for the
LCD, and then realizes the under-screen optical finger-
print recognition for the LCD.

[0098] An embodiment of the present application may
further provide an electronic device having the above un-
der-screen fingerprint recognition system. FIG. 6 is a
schematic structural diagram of another electronic de-
vice according to the embodiment of the present appli-
cation. As shown in FIG. 6, the electronic device may
include an under-screen fingerprint recognition system
601. The under-screen fingerprint recognition system
601 may be the fingerprint module 2 in the liquid crystal
display fingerprint recognition apparatus shown in any of
the above FIGs. 1-4.

[0099] The electronic device may include any of the
above under-screen fingerprint recognition systems.
Since the reflection unit and the fingerprint sensor of the
under-screen fingerprint recognition system can be dis-
posed between the liquid crystal panel and the backlight
module of the display module, and the light incident
through the liquid crystal panel is reflected by the reflec-
tion unit to the photosensitive surface of the fingerprint



19 EP 3709 211 A1 20

sensor, the fingerprint light is prevented from being
blocked by the backlight module of the LCD; and the light
is reflected by the reflection unit, which realizes an under-
screen optical signal detection loop of the optical finger-
print for the LCD, and realizes the under-screen optical
fingerprint recognition for the LCD.

[0100] Those skilled in the art can understand that all
or some of the steps for implementing the above method
embodiments may be completed by using hardware re-
lated to program instructions, the foregoing program may
be stored in a computer readable storage medium, and
when the program is executed, the steps of the above
method embodiments are performed; while the foregoing
storage medium includes: a medium that can store pro-
gram codes, such as a ROM, a RAM, a magnetic disk,
or an optical disk.

[0101] Finally, it should be noted that the above em-
bodiments are merely illustrative of the technical solu-
tions of the present application, and are not to limit them;
although the present application has been described in
detail with reference to the foregoing embodiments,
those skilled in the art should understand that they may
still modify the technical solutions described in the fore-
going embodiments, or equivalently substitute some or
all of the technical features; and the modifications or sub-
stitutions do not deviate the essence of the correspond-
ing technical solutions from the scope of the technical
solutions of various embodiments of the present appli-
cation.

Claims

1. Anunder-screen fingerprint recognition system, ap-
plicable to being located under a liquid crystal display
module that has a liquid crystal panel and a backlight
module to perform under-screen optical fingerprint
detection, wherein the under-screen fingerprint rec-
ognition system comprises: a fingerprint light source,
a reflection unit and a fingerprint sensor;
the fingerprint light source is configured to provide
light for fingerprint detection, the reflection unit and
the fingerprint sensor are disposed between the lig-
uid crystal panel and the backlight module; the re-
flection unit has a reflection surface that is disposed
toward the liquid crystal panel to receive the light that
is emitted by the fingerprint light source, then is re-
flected, and then is incident through the liquid crystal
panel;
the reflection unit is further configured to reflect the
light to a photosensitive surface of the fingerprint
sensor;
the fingerprint sensoris configured to detect, accord-
ing to light that is received, a fingerprint image of a
finger pressing on the liquid crystal display module,
and a field of view range of the fingerprint sensor is
located in a display area of the liquid crystal display
module.
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2.

The under-screen fingerprint recognition system of
claim 1, wherein the under-screen fingerprint recog-
nition system further comprises: a transmission unit;
the transmission unit is disposed between the liquid
crystal panel and the reflection unit to transmit light
incident through the liquid crystal panel to the reflec-
tion surface of the reflection unit.

The under-screen fingerprint recognition system of
claim 2, wherein the reflection unit comprises: one
reflection unit; a surface of the transmission unit is
disposed toward the liquid crystal panel to receive
the light incident through the liquid crystal panel, an-
other surface of the transmission unit is disposed
toward the reflection surface of the reflection unit to
transmit the light incident through the transmission
unit to the reflection surface of the reflection unit; the
reflection surface of the reflection unit is further to-
ward the photosensitive surface of the fingerprint
sensor to reflect the light to the photosensitive sur-
face of the fingerprint sensor.

The under-screen fingerprint recognition system of
claim 2, wherein the reflection unit comprises: a first
reflection unit and a second reflection unit; a surface
of the transmission unit is disposed toward a reflec-
tion surface of the first reflection unit to receive light
reflected by the first reflection unit; another surface
of the transmission unit is disposed toward a reflec-
tion surface of the second reflection unit to transmit
the light reflected by the first reflection unit to the
reflection surface of the second reflection unit;

the reflection surface of the first reflection unit is dis-
posed toward the liquid crystal panel, and is config-
ured to reflect the light incident through the liquid
crystal panel to the transmission unit;

the reflection surface of the second reflection unit is
disposed toward the transmission unit, and is con-
figured to reflect the light incident through the trans-
mission unit to the photosensitive surface of the fin-
gerprint sensor.

The under-screen fingerprint recognition system of
claim 1, wherein the fingerprintlight source is located
at a side end of the liquid crystal panel near a non-
display area, or the fingerprint light source is located
between the liquid crystal panel and the backlight
module.

The under-screen fingerprint recognition system of
claim 5, wherein the fingerprint module further com-
prises: a printed circuit board PCB, and the PCB is
connected to the fingerprint sensor; the fingerprint
light source is located on the PCB.

The under-screen fingerprint recognition system of
claim 6, wherein the PCB is a hard PCB, or a flexible
printed circuit board FPCB.
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The under-screen fingerprint recognition system of
any one of claims 1 to 7, wherein the fingerprint light
source is an infrared light source.

An electronic device, comprising: the under-screen
fingerprint recognition system according to any one
of claims 1 to 8.

A liquid crystal display fingerprint recognition appa-
ratus, comprising: a display module and a fingerprint
module; wherein the display module comprises a lig-
uid crystal panel and a backlight module that is dis-
posed behind the liquid crystal panel; the fingerprint
module comprises a fingerprint light source, areflec-
tion unit and a fingerprint sensor;

the reflection unit and the fingerprint sensor are dis-
posed between the liquid crystal panel and the back-
light module; a reflection surface of the reflection unit
is disposed toward the liquid crystal panel to receive
light that is emitted by the fingerprint light source,
then is reflected, and then is incident through the
liquid crystal panel;

the reflection unit is further configured to reflect the
light to a photosensitive surface of the fingerprint
sensor.

The liquid crystal display fingerprint recognition ap-
paratus of claim 10, wherein the fingerprint module
further comprises: a transmission unit;

the transmission unit is located between the liquid
crystal panel and the reflection unit to transmit the
light incident through the liquid crystal panel to the
reflection surface of the reflection unit.

The liquid crystal display fingerprint recognition ap-
paratus of claim 11, wherein the reflection unit com-
prises: one reflection unit; a surface of the transmis-
sion unit is disposed toward the liquid crystal panel
to receive the light incident through the liquid crystal
panel; another surface of the transmission unit is to-
ward the reflection surface of the reflection unit to
transmit the light incident through the transmission
unit to the reflection surface of the reflection unit; the
reflection surface of the reflection unit is also toward
the photosensitive surface of the fingerprint sensor,
to reflect the light to the photosensitive surface of
the fingerprint sensor.

The liquid crystal display fingerprint recognition ap-
paratus of claim 11, wherein the reflection unit com-
prises: a first reflection unit and a second reflection
unit; a surface of the transmission unit is disposed
toward a reflection surface of the first reflection unit
to receive light reflected by the first reflection unit,
and another surface of the transmission unit is dis-
posed toward a reflection surface of the second re-
flection unit to transmit the light reflected by the first
reflection unit to the reflection surface of the second
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reflection unit;

the reflection surface of the first reflection unit is dis-
posed toward the liquid crystal panel, and is config-
ured to reflect the light incident through the liquid
crystal panel to the transmission unit;

the reflection surface of the second reflection unit is
disposed toward the transmission unit, and is con-
figured to reflect the light incident through the trans-
mission unit to the photosensitive surface of the fin-
gerprint sensor.

The liquid crystal display fingerprint recognition ap-
paratus of claim 10, wherein the fingerprint light
source is located at a side end of the liquid crystal
panel near a non-display area, or the fingerprint light
source is located between the liquid crystal panel
and the backlight module.

The liquid crystal display fingerprint recognition ap-
paratus of claim 14, wherein the fingerprint module
further comprises: a printed circuit board PCB, and
the PCB is connected to the fingerprint sensor; the
fingerprint light source is located on the PCB.

The liquid crystal display fingerprint recognition ap-
paratus of claim 15, wherein the PCB is a hard PCB,
or a flexible printed circuit board FPCB.

The liquid crystal display fingerprint recognition ap-
paratus of any one of claims 10 to 16, wherein the
fingerprint light source is an infrared light source.
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